
t

f SUMMARY REPORT

o

o

o

o

o

o

o
RCRA Facility Investigation

The Doe Run Company
Buick Resource Recovery Facility
Boss Missouri

March 1994

Barr

rrilililtill ilil|flIillllililililtIiltililtllililllR0031_7s35 -_ - -'
RCRA RECORDS CENTER

RECEIVED

illAR J 1 1994,

PRMt.-SECIIQN

()
r0nrflroPr

,

o

o
Engineering Compny



a

o

o

o

o

o

o

o

o

.o

o
SUMMARY REPORT

RCRA Facility Investigation

The Doe Run Company
Buick Resource Recovery Facility
Boss Missouri

March 1994

Barr
Engi,eryCqnruy
til0 Norrrct Cqur lrttc
Ltbrarryp,olb, AN 55437
Pltoru: (612) Ut2-2ffi
Fc: (612) Utz-2ful

RECETVED

MAR J 1 1994

PRMT.SECTIO.No

o



O

o

o

o

o

o

o
SUT.II{ARY REPORT

RCRA FACILITY IN\IESTIGATION

TEE DOE RI'N CO!,TPAI{Y

BUICK RESOIIRCE RECOI/ERY FACILITY

BOSS, UTSSOURT

!,IARCH 1994

TABI,E OI' CONTENTS

Report Orqanization
Facilitv Description and Historv
Supportinq Documentation
RCRA Facilitv Investiqation Scooe and Obiectives

Paqe
1.0

2.0

TNTRODUCTION 1

1

2

3

4

6

5

5

8

9

9

1.1
L.2
1.3
1.4

.o

INI/ESTIGATION I.IETEODS

2.1 Surface l{ater and Sedirnent Characterization
2.2 Soils Characterization
2.3 Groundwater Characterization
2.4 Air Characterization
2.5 Documentation of Other St{MUs/AOCs

3.0 INTERTM MEASI'RES

4.0 HEAI,TH A}ID ENVIRONUENTAI ASSESSIIIENT

4.1 Air
4.1.1
4.L.2

2 Soil

Nature and Extent of Releases
Potential Migration pathlrays and Receptors

t1
1.1

11

12

13

1.3

15

l7
t7

1.0

20

2L

27

4o

o

o

a

4.2.7 Nature and Extent of Releases
4.2.2 Potential Exposure pathways and Receptors
Surface Water and Sediraent
4.3.1 Extent and Nature of Release
4.3.2 Potential Migration (Exposure) pathwayE and

Receptors
Groundwater .

4.4.L Nature and Extent of Release
4.4,2 Potential Migration (Exposure) pathways and

Receptors

4.3

4.4

o

25 \34 \OO5\RFTRPT\ST'UI,IARY. RPT\CET i

22



a

o

o

o

o

o

o

o

o

5 .0

TABLE OF CONTENTS (Cont. )

PREI,IMINARY SCOPING OF CORRECTTVE I.'EAST'RES STUDY

5.1 Corrective Action Process

5.2 Overall Approach to Corrective Action
5.2.1 Phasing of Corrective Meaeures

5.2.2 Preference for Resource Recovery and Containment
5.3 PotentiaL Corrective Action Technoloqies
5.4 Aoproach for Conductinq Corrective Measures Studv

5.4.1 Submission of Corrective Measures Study plan
5.5 Recorunended Continuino Monitorinq

5.5.1 Air Monitoring
5.5.2 Groundwater Monitoring
5.5.3 Surface Water Sanrpling

5.0 REFERENCES

Page

.23

.23

.24

.24

.25

.25

.26

.25

.27

.27

.27

.27

o

o 28

.o

o

25\34\OO5\RFIRPT\SI'UI,IARY.RPT\CET ii



o

o
o

o

o

o

oo

o

o

o

o

TABLE 1

TABI,E 2

TABLE 3

TABTE 4

TABLE 5

TABLE 5

TABLE 7

FIGI'FA 1

FTGURE 2

FIGI'RE 3

FIGURE 4

FIGI'RE 5

FIGI'RE 5

FIGI'RE 7

FIGI'RE 8

FIGT'RE 9

FIGI'RE 10

FIGI'RE 11

FIGI'RE 12

LIST OF TABLES

Surunary of Solid Waste llanagement Units and Areas of Concern

Surrnary of Predominant Process Materials, Wastes, and
Contaminated Materials Present in SWUUs/AOCs Included in the
Soils Investigation

Surunary of Soil Quality Analytical Results for Metals and
Comparison to Proposed Subpart S Action Levels

Sumnrary of Soil Quality Analytical Results for Detected
Semivolatile Organic Compounds and Comparison to proposed
Subpart S Action Levels

Strean Sediment Quality Analytical Results (Uetals and General
Parameters )

Comparison of Meaeured Storrmryater Concentrations and Water
Quality Standards for Class P Streans

Potential Corrective Action Technologies to be Considered in
cus

LTST OF FIGT'RES

Location Map

Site Map

Solid Waste l{anagement Unit and Area of Concern Locations

Monitoring Well Locations

Buman Exposure Pathway Analysis

Theoretical Soil tead concentrationa as a percent of Maximr:m
Fenceline Concentration

Groundwater Quality (Unfiltered Cadmium - Reeiduum)

Groundwater Quality (Unfiltered Lead - Residuum)

Groundwater Quality (Unfiltered Nickel - Residuum)

Groundwater Quality (Unfiltered Cadmi"- - Bedrock)

Groundwater Quality (Unfiltered Lead - Bedrock)

Groundwater Quality (Unfiltered Nickel - Bedrock)

o
o

25\34\OO5\RFIRPT\SI'I.'Ii'ARY. RPT\CET iii



o

o

o

o

a

o

o

o

a

o

t

SI'MMARY REPORT

RCRA FACILITY INVESTIGATTON

TEE DOE RI'N COMPADIY

BUICK RESOT'RCE RECOVERY FACILITY

BOSS, MISSOURT

UARCE 1994

.o

1.0 INTRODUCTION

This report Presents a sunmary of the results of the Resource
Conservation and Recovery Act (RCRA) Facility Investigation at the Doe Run

Company's (Doe Run) Buick Resource Recovery Facility. The RCRA Facility
Investigation at Doe Run's Buick Resource Recovery Facility (the Buick
Facility RFI) has been conducted and the investigation report has been
prepared pursuant to Special Permit Condition VII of the September 1989
Part B RCRA Permit for the Resource Recycling facility.

The Buick Facility RFI was conducted during 1993 and the first quarter
of 1994 in general accordance with the November 1991 "Revised RCRA Facility
Investigation glork P1an. " The scope of the investigation was modified based
on an August 27, 7992 letter from Lyndell Harrington of the U.S. EpA to
Michael Kearney of Doe Run and subsequent correapondence with the U.S. EpA

and the Missouri Department of Natural Resources (MDNR).

This RFI Surunary Report briefly describes the procedures, methods, and
results of the RFI investigation and sumarizes information necessary to
decide whether an evaluation of corrective measures is necess.ary for eolid
waste management units (SllMUs) and areas of concern (AOCs) at the facility.
This report is based on the Buick facility RFI Report (Barr, March 1994)
which is being published concurrently.

1.1 Report Orqanization

This Buick Facility RfI Surmnary Report is presented in the following
sections:

Executive Surmnary

Section 1.0: Introduction
Section 2.01 Investigation Methodso
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Section 3.0:
Section 4.0:
Section 5.0:
Section 5.0:

Interim Measures

Health and Environmental Assessment
Prelirninary Scoping of Corrective Measures Study
References

o

O

o

o

.o

o

o

o
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This section of the report describes the report organization, facility
history, RFI scope and objectives, and supporting documentation.

Section 2.0 briefly describes the methods

investigations of surface water and sediment, soiI,
and results for the

groundwater, and air.

o

Section 3.0 provides a brief description of interim measures that have
been completed or are ongoing at the Buick Facility. A more complete
documentation of interim measures will be included in the Interim lteasures
Report following completion of the interim measures.

Section 4.0 presents an assesament of potential health and environrnental
issues for the Buick Facility, including descriptions of the extent of
contamination, potential migration pathways, and potentiar receptors.

Section 5.0 proposes a franework for evaluating corrective measures, and
outlines the scoPe and schedule for preparation of a corrective measures
study plan if U.s. EPA and Missouri DNR determine that a corrective measures
study is necessary. i

7.2 Facilitv Descriotion and Historv

The Doe Run Company's Buick Facility is located near Bixby, Missouri, as
shown on Figure 1.. Figure 2 is a site plan of the Buick FaciJ.ity. The Buick
Facility consists of the Reaource Recycling Division secondary lead recycling
facility, primary lead smelting equipment, and associated materials handling
equipment, storage areas, and wastewater treatment facilities. The Resource
Recycling Division began production in July 1991. Prior to the construction
of the Resource Recycling Division, the Buick Facility iras a primary 1ead
smelter.

The primary lead smelter began operating in uay 1958 and continued to
operate until the construction of the Resource Recycling Division. Since the
construction of the Resource Recycling Division, the primary smelter only
operates inte:mittently, prirnarily to supply sinter to Doe Run,s primary

o
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smelter at Herculaneum, Missouri. The primary smelting portion of the
facility processes concentrates mined from the New Lead Belt of southeast
Missouri. These concentrates contain high percentages of read; low
concentrations of silver, copper, and zinc; and trace anounta of nickel,
cobart, and arsenic. rhe primary smelter has a nominal capacity of
135,000 tons of lead per year. By-products of the smelting process are
copper matte and sulfuric acid.

The Resource Recycling Division processes automotive and industrial
batteries, lead drosses, lead fume, and lead-contaminated wastes into
metallic lead and lead aIIoy, pollpropylene prastic, sodium surfate, and
residual materials. The processing is prirnarily completed in the breaking/
desulfurizLng/ crystallization (BDC) building and in secondary lead smelting
eguipment located adjacent to the primary refinery. The secondary lead
smelter is designed to Process approximately 180,000 tons of raw materials
per year, with maximr:m production of 90,000 tons of lead and lead al]oy per
year along with other marketable by-products. The nominal expected capacity
is 75,000 tons of finished lead per year.

The site plan of the Buick Facility (Figure 2) shows the location of the
BDC building and various components of the primary and secondary smelters
including the sinter plant, blast furnace, dross and acid plants, ruastewater
treatment plant, and refinery.

1.3 Suoportinq Documentation

The Buick Facility RFr is the third step in fulfilling the corrective
action conditions reguired under Special Pe:mit Condition vII. The initial
phases of the corrective action process were development of the RCRA Facility
Assessment (RFA) and the RCRA Facirity rnvestigation work plan.

The Revised RFA RePort (Barr, September 1989) presented info:rmation that
describes SVIMUs and AOCs in terms of the characteristics of each of unit,
waste disposal history and waste characteristics, evidence of release of
hazardous constituents, hazardous constituents pathways, interi:n control and
remediation measures, and exposure potential. Data presented in the Revised
RFA Report suggests that there is a potential for release of heavy metals to
surface water and sedinent, soil, groundwater, and air frorn some of the SwMUs

and AoCs. The rePort also states that organic compounds associated with

o

o
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petroleum Products (waste lubricants and fuel oils) may also have been
released to localized areas.

The Revised RFI Work PIan (Barr, Novernber 1991) described the
investigation methods for the Buick Facility RFr, including the
characterization of surface vrater and sediment, soil, cover soil,
groundwater, and air as related to the possible release of metals and
petroleum products to the environment. The scope of the Buick Facility RFI
was modified prior to initiating the investigation based on U.S. EpA and MDNR

conunents in an August 27, \gg2 letter to Doe Run. The scope of the
investigation was further modified prior to and during completion of the
investigation based on meetings, written and verbal correspondence between
U.S. EPA, !,{DNR, Doe Run, and Barr Engineering.

1.4 RCRA Facilitv Investiqation Scope and Obiectives

The scope and objectives of the Buick Facility RFI were d,eveloped to
fuLfill the reguirements of the facility's Part B RCRA pe::rnit. The Buick
Facility RFI was conducted to characterize surface water and sediJrent, soil,
cover soil, groundwater, and air with regard to the potential release of
heavy metals and other possible contaninants from SI{MU8 and AOC8 located
within the facility. The goal of the field investigations and other
documentation was to dete:mine the extent of rel.eases from SVIMUs and AOCs, if
any; the extent of migration of the released hazardous wastes or hazardous
constituents; and the concentrations of any released constituents in the
various environmental media.

Table 1 lists the SI{MUs and AOCs identified in the Special pennit
Condition VIr along with the SVIMUs and AOCs identified subsequent to
publication of the pe:cmit. The locations of the SI{Ws and AOCs are shown on
Figure 3. Table 1 surunarizes the status of each SI{MU and AOC and indicates
whether it was included in the acope of the RFI. The SWMUs and AOCs are
described in the Revised RFA Report (Barr, september 1.989) and the Revised
RFI Work PIan (Barr, Novernber 1991).

Of the 38 SI{MUs and AOCs identified in Section A of Special pe:mit
Condition Vrr and the 6 SWMUs and AoCs identified subsequent to publication
of the permit, 22 lrere identified as having the potential for impacting
stream water and sedinent, surface water, groundwater, soil, and air quaj.ity.
The Buick Facility RFI focuses on dete:mining the impact of waste disposal

oo
o
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and materials storage for these 22 SI{MUs and AOCs on the surrounding
environment.

The slag storage area (SI{MU 18) has been previously investigated under
the terms of a settlement agreement with the state of Missouri and so was not
investigated further in the RFI. A closure plan for the slag storage area
lras proposed in the JuIy 1991 Metallic llinerals tlaste Management Pe:mit
Application (Barr Engineering Company [BarrJ, 1991). The permit was issued
by Missouri DNR on ,January 13, 1992. The approved closure plan should be
adopted for manageruent of the slag storage area. An approach for utilizing
material from the slag storage area for beneficial use is described in
Section 5.0 of this report.

o
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2.0 INVESTIGATION METHODS

2,1 Surface Water and Sediment Characterization

The purpose of the surface water and sediment characterization was to
assess the concentrations of netals in stormwater runoff and sedinent in
order to determine if water or sediraent in the East and l{est Forks of Crooked
Creek (tributaries of the Meramec River) have been impacted by discharges of
treated wastewater and stornwater and/or sto::rmater runoff from areas of
particulate deposition from the facility. As the U.S. EPA requested in an
April 14, 1993 meeting, samples of water and sedirnent from the Sanitary
Wastewater Lagoon (SWMU 24) were also collected.

Sediment samples were collected from four sites on each fork of Crooked
Creek. The sites were relocated below the impoundment spillways and above
the confluence of the East and west Forks, just south of Ilighway 32.
Sampling locations were chosen based on geographic coverage and sedinent
distribution. Samples were collected from the top of the stream bottom to a
depth of approxirnately 2 inches, using a stainress steer spatula.

Stormwater runoff samples were collected at the same eight sediment
sampling locations on the East and l{est Forks of Crooked Creek. T}ro sarnpling
events were conducted during rainfall events heavy enough to produce runoff,
on May 10 and !{ay 18, 1993. sampling began at the upstream station
approxi:nately one-ha1f hour after the onset of precipitation. AII samples
were collected over a two-hour period, during which the rain continued.

One sediment sample and one \rater sarrple were collected from the
Sanitary Wastewater Iragoon (SW!,IU 24) to determine if further investj-gation of
this SllMU is necessary. The sediment sample was collected using a 20-foot
recovery probe that was advanced with a haruner approximatety 12 inches into
the bottom sediments of the pond.

2.2 Soils Characterization

The goals of the soil characterization were to deternr:ine the soil
quality and physical characteristics of soils associated with several SwMUs

and AOCS at the Buick Facility; detemine the extent of releases, if any,
from the SWMUs and AOCs; and aasess the potential for migration of hazardous

o

o

o
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o

o

o
o
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substances from the SWMUs/aOCs. The characterization consisted of a soil
boring investigation and a landfill cover soil evaluation.

Soil Borinq Investiqation

The Revised RFI l{ork Plan (Barr, November 1991) identified the following
SWMUs and AOCs for inclusion in the soil boring investigation.

SWMU 2 (Closed Construction Debris Landfill)
SWMU 4 (Closed Landfill Southwest of Impoundment E)
Sm.tU 5 (Closed tandfill West of Impoundment E)

S!{MU 7 (Boneyard)
SI{MU 29137 (Former Fuel Storage Tanks)
Sm,lU 32 (Copper Matte Storage Area)
SWI.IU 35 (Area North of the Laboratory)
SWMU 35 (Area South of the Refinery)
AOC A (FiII North of Impoundment A Dan)

AOC B (FiIl Northeast of the powder Magazine)

Following the receipt of corunents via an August 27, 1992 letter to Doe
Run from U.S. EPA approving the RFI tlork P1an, and an April 14, J.993 rneeting
with the U.S. EPA, Doe Run added the following Sl{MUs and AOCs to the scope of
the investigation.

SI{MU 3 (Former Incinerator)
SI{MU 5 (Closed Landfill Southeast Of Impoundment E)
SI{MU 13 (Acid Spill Berm)

SWMU 14 (Scrubber Sludge Solids pile or ,,Rice paddies,,)
SWMU 15 (Impoundment Solids Storage Area)
SWMU 19 (Impoundment D)

SIIMU 20 (Impoundment E)

Sm.{U 30 (Transformers Containing pCBs)

SWI.IU 31 (Covered Storage Building)
SlllIU 33 (Charging Area)
SW!,!U 40 (Closed fandfill Northeast of Impoundment B)
Aoc BDc (Native FiII ltoved During construction of the BDc BuiLding)
AOC C (Area East of the Sedimentation Chambet)

t

I

I

I

a

I

I

I

I

T

.o
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I

I
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I

I

I

I

I
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The methods in the soil boring investigation included

boring locations, installing eoil borings, collecting
selecting soil
soil samples,

o
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classifying soil samples, and analyzing soil saruples using field and

Iaboratory techniques.

Cover Soil Evaluation

The goal of the cover soil evaluation was to characterize the
performance of the existing cover soils on fo:mer landfill SI{MUs 2, 4, and 5

in tetms of impeding infiltration and naintaining slopes. The evaluation
consisted of a field investigation, field and laboratory testing, and
rainfall infiltration modeling.

The evaluation of the landfiIls' cover soil consisted of determining
existing cover soil thickness, observing general conditions of the cover
soils, collecting and testing soil samples, and conducting field testing of
density. Compaction teste were performed on the SI{MU cover soils using both
the sand cone method and the nuclear method. Laboratory tests were conducted
on soil samples collected from the existing cover soil to determine the
following properties: Atterberg Limits, Standard Proctor maximum dry
density, grain size distribution (sieve and hydrometer), and hydraulic
conductivity. Pemeability testing of cover soils rras performed using
remolded soil samples. Infiltration modeling was performed to estimate the
effectiveness of the existing soil covers in preventing infiltration of
rainfall.

2.3 Groundwater Characterization

Groundwater characterization activities conducted for the RFI included
reviewing and tabulating previously collected hydrogeologic information;
evaluating previously existing monitoring weIIs; collecting additional
hydrogeologic data through the installation of monitoring welIs, slug tests,
and water-level measurements; and conducting groundwater sampling and
analyses. Figure 4 shows monitoring well locations at the Buick Facility.

Groundwater samples t ere collected and analyzed for total metals
(antimony, arsenic, cadm.iun, copper, lead, and nickel) and dissolved lead and
cadmium. Ylells in the vicinity of suspected releases of petroleum product
Irere analyzed for semivolatile organic compounds and total petroleum
hydrocarbons.

o

o

o

o
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2.4 Air Characterization

The air characterization focused on: (1) reviewing the potential
effects of lead particulate emissions from the Buick Facility as a whole on

air quality in the surrounding area; and (2) evaluating the potential impacts
of historical particulate deposition. The methods used in the air
characterization included a review of lead monitoring data taken in the
vicinity of the Buick Facility, an evaluation of previous air quality
modeling studies, and compilation of smelter stack testing data.

2.5 Documentation of Other SYll,lUs/AOCs

Several active SWMUs and SItMUs that include aboveground structures \ilere
not included in the scope of soil sampling specified in the RFI Work PLan.
The U.S. EPA requested that sampling data or photographs and text discussion
demonstrating the integrity of the SWMUs be provided to support assertions
that releases have not occurred from the following SI{MUs.

oo
I

t

I

I

I

!

swMu 15

svrMu 22

swMU 23

sw!,ru 25

swuu 27

s!{MU 30

(Scrubber Sump)

(Scrubber So1ids Thickener System)
(Acid Plant Wastewater Neutralization System)
(Main Baghouse)

(Office Waste Burning Pit)
(Transformers Containing PCBs)

o

Sl{l,tu 27 (Office waate Burning Pit) has been excavated and the material
has been placed in Impoundment C which is being managed as part of interim
measures at the facility. There is no potential for releases of hazardous
constituents from this SWMU.

Sl{MUs L5, 22, 23, 25, and 30 are engineered structures, located in areas
of the facility that are active or that may be reactivated. Each of the
SWMUs is designed to li'nit the potential for a release. Those designs
include areaci covered with concrete and dust control systems. Except for the
Scrubber Sump (S!|MU 15), the SI{MUs are entirely aboveground naking it
possible to readily assess whether releases have occurred or are occurring.
There is no indication that releases have occurred from any of these units.

o
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3. O INTERIM !,IE,ASI'RES

Interirn measurea are ongoing at the Buick Facility. The objectives of
the interim measures are to further reduce potential threats to public health
and the environment by reducing the areal extent of contaminated materials,
manage stormlilater from the facility, reduce hydraulic head on contaminated
fill by closing surface impoundments, and contain contarninated material in an
engineered containment system to reduce the potential for releases or
migration. These objectives are being pursued by the following interim
measures: (1) closing Impoundrnents A, B, and C (SVlMUs 8, 9 and 10,
respectively); (2) placing waste and other materials from other SWMUs in an
engineered containment system in Impoundrnent C; and (3) constructing
stom\rater tankage to provide sto::rmrater retention and treatment.

The progress of the interim measures have been docurnented in quarterly
reports submitted to the U.S. EPA and Uissouri DNR. A final report will be
submitted following completion of the project. The schedule for project
completion is dependent on the completion of excavating materials from the
Boneyard and the fo:mer copper Matte storage area and the capping of the
materials placed in the engineered containment systen in the area of fo:mer
Impoundment C. lhe interi:n measures are currently expected to be completed
by the end of third quarter of 1994.

The Interim l{easures Report hriIl describe the evaluation and
confirmation sampling procedures, sampling locations, and the sampling
results for closure the SWMUg; describe the construction and construction
quality asaurance of the engineered containment systen cap and the nelr
stomwater managenent facilities; and certify the cap construction.

o
o
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4.0 HEAI.TH AI{D ENVIRONMENTAI ASSESSMENT

This section sununarizes the nature and extent of releases to air, soil,
sediment and surface itater, and groundwater from the Buick Facility, and

characterizes the potential pathways and receptors that should be considered
in evaluating whether there are any potential, risks from the site. Potential
pathways and receptors are shown on Figure 5. The measured or predicted
concentrations of contaminants in the various media are compared to potential
action levels, standards, and guideLines to put conditions at the site into
perspective. Bowever, the numerical values are not intended to be specific
remediation goals as such goals have not been established for the site.

The primary objective of the pathway screening process is to determine
whether a potential pathway is "complete' under current or under reasonable
assumptions about future conditions. An exposure pathway is considered to be
complete if a linkage can be shown between one or more contaminant sources,
through one or nore environmental fate and transport process, to an exposure
point where human or ecological receptors are present.

4.1 Air

4.1.1 Nature and Extent of Releases

Ambient air lead concentrations r,rere first measured in lg7g, Air
pollution control equipment has since been installed, and the plant has
Iowered the emissions of some of the highest emission sources. A Consent
order was developed in 1989 under Missouri's state Implementation program to
Ifudt emissions from the primary and secondary operations consistent with
compliance with the National Ambient Air Quality Standards (NAApS). There
have been no monitoring data indj.cating exceedences of the NAeeS during
operation of the secondary plant alone, and future operation of the primary
smelter is un1ikely. Air lead concentrations thus do not seem problematic at
the site

Particulate lead emission modeting of the Buick Facility was performed
by Shell Engineering and Associates, Inc. to predict ambient lead air
concentrations and deposition. Three plant configurations were used in the
modeling: (1) current operations with actual lead emissions, lZ) baseline
(maximum production) conditions for the 1992 plant configuration; and (3) ao

o
o
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Proposed maximum production configuration in which various pollution control
equipment would be added or replaced.

Airborne particulate lead deposition to soils rras also evaluated using
the modeling results. As the modeling was not tied to historic emission
rates, the resuLts cannot be used to guantify lead deposition, but do give a
qualitative indication of lead particulate deposition. The lead deposition
modeling results indicate that airborne particulate lead deposition is
greatest at the base of the main stack, decreases rapidly moving away from
the stack, and is distributed north-northwest and southeast from the main
stack. This is consistent with the predominating wind direction at the
facility. The deposition pattern is shown relative to the nearest off-site
receptors on Figure 5.

4.L,2 Potential Migration pathways and Receptors

Pathwavs

The primary Pathlray for releases of metal-bearing particulates to air is
atmospheric dispersion. A secondary pathway is deposition, with possible
subsequent resuspension through wind erosion, vehicle traffic, or excavation
activities. Wind erosion of site soils is dependent on the erodibility of
the surface material. The site surface materiaL is generally considered to be
of 'limited erodibility" (e.g., stones, crumps, vegetation). Rerease of
particulates through vehicle traffic and excavation is controlled through
application of dust control measures.

As the prinary organic compounds at the site were lubricants and fuel
oiIs, the potential for volatilization as a potential exposure pathway is
limited.

Potential Receptors

Potential receptors incrude: (1) site workers and visitors; and
(2) off-site receptors, including nearby residents (the nearest dwelling is
greater than one mile away from the facility), lumber workers, forest service
personnel, hunters and hikers.
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Exposure of on-site and off-site receptors could potentially occur

through inhalation, ingestion and demal contact with airborne or deposited
metal-bearing particulates.

Exposure potential of on-site workers and site visitors is considered
low. Enployees and site visitors must adhere to strict personal protection
requirements for work in lead areas in conformance with Occupational Safety
and llealth Administration (OSHA) standards. Exposure of trespassers is
considered low since freguency and duration of individual exposure would be
low. Additionally, much of the facility is fenced, lirniting trespass
activity, and an additional boundary fence and restricted access signage is
under construction.

The exposure potential for off-site receptors is generally low. This
conclusion is based on: (1) the distance to the nearest dwellings; and
(2) the results of the ambient monitoring and the predicted (modeled)
concentrations for the current conditions, which show compliance with the
NAAQS standard for lead. Potential for exposure through direct contact with
deposited particulates released from the site tbrough atmospheric dispersion
is considered Iow. Predicted soil deposition at the nearest residence was
estj:nated to be less than 1.0 percent of the maxirnum deposition at the
facility's fenceline. Exposure of forest uaera (recreational and
occupational) is not considered significant due to the infrequent and short
duration of exposures to areas potentially impacted by airborne particulates
and deposited material.

4.2 Soil

4.2.1 Nature and Extent of Releases

The locations of the StlMUs/eOCs are shown on Figure 3. Table 2 lists
the predominant Process materials, rraates, and other contaminated materials
present in the SW!,tUs/AOCs that rilere characterized during the soils
investigation. The SwMUs/aOCs have been placed into categories based on the
tlpe of lraste or other materials associated with each unit or area. These
materials include metals-contaminated native fill, petroleum hydrocarbon
contaminated native filI, landfilled debris, slag, recyclable scrubber sludge
solids, copper matte, and sinter.

o

o
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Metals

The SWMUs/aOCs generally contain native or non-native fill underlain by
undisturbed residuum. Non-native fill (i.e., rraste materials, slag, or
sinter) is t1pically characterized by high concentrations of metals. Natj-ve
fill (i.e., disturbed and relocated residuum soil) is characterized by metals
concentrations that are lower than those in non-native fill but still higher
than those in the residuum. The undisturbed residuum generally contains low
concentrations of metals.

Non-native fill within each SVIMU and AOC is generally characterized by
uniform concentrations of netals. t'tetals concentrations in native fill are
not uniform and generally do not decrease significantly with depth, as would
be expected if the soil profiles represented migration from sources at the
ground surface.

The concentrations of metals generally decrease abruptly at the contact
between the fill and the residuum soi}. Significant migration into the
residuum has not generally been observed and soil characteristics are
favorable for the retention of metals in the shallow subsurface.

Landfilled debris present in several of the SI{MUs and AOCs was not
characterized for metals content. The soiL boring investigation of landfiIl
units focused on characterizing the guality of cover soils and soils present
beneath the Iandfilled material. Results indicate that landfilI cover soils
contain metals concentrations sirnilar to other native fiII. Generally,
residuum with low metals concentrations is present irmediately beneath the
Iandfilled material.

SI{MUs J.4, 16, 19, and 20 contain little or no native fill and consist
largely of waste or process material underlain by residuum with low metals
concentrations.

High concentrations of metals other than lead are generally associated
with high concentrations of lead. Lead concentrations lrere less than
200 mg/kg in 65 percent of the residuum samples and greater than 1,OOO mg/kg
in 13 percent of the residuun samples. The higher lead concentrations in
residuum samples were uaually for samples that were collected irunediately
below fill or for sarnples where cross-contamination during sample collection
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was suspected. Lead concentrations hrere greater than 4,000 nglkg in
85 percent of the non-native fiLl and native fill samples.

Proposed Subpart S action levels for corrective action at RCRA

facilities (Federal Register, JuIy 1990) are used as a basis for comparison
for the soils data. The proposed action leve1s assume exposure through
consr:mption of the soil contaminated with the hazardous constituent under a

residential land use scenario with long-te:m direct contact and soil
ingestion by children. This is clearly not an appropriate land use scenario
for current conditions and is Iikely not an appropriate land use scenario for
future conditions. As such, the proposed action levels should not be
construed as remediation goals or other quantitative targets for corrective
action.

Subpart S action levels have been proposed for antinony, arsenic, and
cadnium, but not for read. some of the samples of the firl had
concentrations of these metals (Table 3) in excess of the proposed Subpart S

action Ievels in nearly all SI{MUs and AOCB (the exception being SwWs 19

and 20, from which no filL samples were collected). The proposed Subpart S

levels \rere exceeded most frequently and by the greatest anount for cadmiurn.

Only a few residuum samples had concentrations of metals which exceeded
the proposed Subpart S action levels. Generally, the residuum exceedences
were associated with anomalously high lead results and were measured in
samples that were collected directly below fill or samples suspected of being
cross-contaminated during sample collection.

Oroanics

Samples collected at locations in SVIMUs 5/76, 7, and 29/37, had visible
indications of petroleun hydrocarbon releases and rfere analyzed for
semivolatile organic compounds, oil and greaae, and/or total petroleum
hydrocarbons (TPB), as appropriate.

Several PNIS ltere detected (Table 4, maximum total PAII concentration of
179 mg/kg) in samples from SIdMU 29137 (Former Fuel Tanks). No PAII

constituents trere detected above the proposed Subpart S action levels. TpH

was detected at concentratione up to 74,000 rng/kg in samples from SVIMU 29137.
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Several PAHs were detected at low concentrations (maximum total pAH

concentration of 2.6 mg/kg) in samples fromone location in SVIUU 5/1.5 (Closed
Landfill Southeast of Impoundment E and Impoundruent Solids Storage Area).
TPH concentrations in these samples ranged from 151 rng/kg to 1,400 mg/kg.
None of the measured PAH concentrations were above the proposed Subpart S

action levels.

No PAHS were detected in samples from SWMU 7 (Boneyard). OiI and grease
and TPH were detected at concentrations up to 98,000 mglkg in shallow sarnples
from each of two locations in SI{W 7.

In comParison to metals contamination, which generally extends to the
toP of the residuum in all StlMUs, organic contamination is confined to
shallowdepths (less than 4.5 feet) at several locations in SWMU 7. Fuel oiI
or diesel contamination was detected at a relatively great depth (20 to
28 feet) at one location in SI{MU 5/15 but is believed to be due to placenent
in filled materials rather than migration fron the surface. Fuel oil
contamination extende to a depth exceeding 10 feet at one location in
svtuu 29/37.

Extent of Releases

the lirnits of the SwMUs/AOCs defined by field observatione and
historical usage did not always correspond to the extent of high ruetals
concentrations. In some areas, analytical results for samples collected
outside SI{MU boundarieE showed high netals concentrations in the fiII. These
results nay indicate: (1) the metals contaminated fill was moved during
plant construction activities from areas originally used for waste or proceaa
materiar storage; (2) deposition of airborne particurates; or (3) a
conbination of Processes. Also, some SvlMUs/AOCs are located.adjacent to, or
overlap, other sIiMUs/AocB, and it is not arways possible to clearly
distinguish between adjacent S!{MUs/AOCs.

4.2.2 Potential Exposure pathways and Receptors

Pathwavs

Direct exPosure to on-site contaminated soil is the primary potential
exPosure pathway to hazardous constituents. Surficial soil (depths of up to
12 inches) is the nost likely soil depth where direct contact could occur.
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Excavation or other activities which disturb the surface soil would be the
only mechanism for any possible direct contact with contaruinated deeper soil.
Secondary pathways such as resuspension were addressed under the
characterization of air releases.

Exposure Routes and Exposure Potential

Direct contact with contaruinated soil could potentially lead to
incidental ingestion, de:mal contact, or possibly inhalation if materials
were dispersed into the air.

The current potential for exposure due to direct contact with
contaminated soil is limited. Site workers and visitors must ad,here to
strict personal protection reguirements in conformance with Occupational
Safety and Eealth Administration (OSHA) standards. Additionally, the
facility is fenced, limiting any trespass activity. On-site workers and
contractors shower and change clothes on leaving the facility, reducing the
possibility of off-site movement by personnel.

The potential for exposure could change upon facility closure and site
redevelopment, if any. If the facility were to close, the most likely land-
use would be for wildlife management and include hunting, hiking, and other
intermittent, short-duratj-on activities. The frequency and duration of
contact under these tlG)es of land uses would likely be rimited.

4.3 Surface Ylater and Sediment

4.3.1 Extent and Nature of Release

Crooked Creek

The highest concentrations of metals (antimony, arsenic, and lead)
measured in sediment samples were from sampling locations on the l{est Fork of
Crooked Creek. The highest concentrations of metals t ere associated with
high percentages of organic material in the sedirnent.

As no standards or action levels for stream sediment have been
established or proposed for the constituents of concern at the site, the
Subpart S action levels are used as a basis for conrparison. Table 5 lists
the measured concentrations of metals in sedi-ment samples. Sanple WCC-S3o
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exceeded the Subpart S action level for antimony. Samples WCC-S2 and I{CC-S3

exceeded the Subpart S action level for arsenic. Samples WCC-SI, WCC-S2 and
WCC-S3 exceeded the Subpart S action level for cadmium. Samples from
location WCC-S4, which is near the property boundary and is the farthest
downstrearn sampling location fron the facility on the }Iest Fork, did not have
concentrations above the Subpart S action levels. None of the sedirnent
samples collected from the East Fork had concentrations above the Subpart S

action leve1s.

Stormlrater quality in the Vlest Fork of Crooked Creek was found to be
heavily influenced by the NPDES permJ-tted discharge. Bowever, arsenic, Iead,
and cadmium concentrations were found to increase between sampling locations
wCC'1 (near outfall *001) and sampling locations I{CC-2, suggesting either
suspension of sedirnent in the strearn or a contribution from runoff containing
air-deposited materials into the stream. ltetals concentrations decreased
significantly to WCC-4, near the property line.

Stormwater quality in the East Fork of Crooked Creek is like1y not the
result of NPDES-permitted discharge because discharge from outfall *002 did
not occur in 1993 prior to or concurrent with atormwater sampling.
Concentrations of metals decreased greatly from the upstrean sampling
location (ECC-1) to the downstream sampling location (ECC-4).

The proposed Subpart S corrective action rules contained an approach to
developing action leveIs for surface waters. The proposed rule specifies
that state water quality standards pursuant to Section 3030 of the C]ean
Drinking water Act that are expreesed as numerical values should be used as
action leve1s, where they have been estabtished for the surface water body in
question. In cases where numerical standards have not been established,
action levels may be established as numeric interpretations of state
narrative water quality etandards. The \rater quality standards establish
water quality goals based on the use or uses which the State designates for
receiving water.

A downstream reach of Crooked Creek in Crawford and Dent Counties is
classified as a Class P strearn in Missouri Statute 10 cSR20-7.031 (Table H,
Stream Classification and Use Designation). Class p atreams are classified
as maintaining a permanent flow even during drought. The Buick Facility is
approximately four river miles upstream from the upper end of the designated
reach of Crooked Creek. As such, the portion of Crooked Creek evaluated in

o
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this study does not appear to be covered in the classification. However, for
comparative purposes, the classification and standards for the lower reaches
of Crooked Creek were used with the stated recognition that the Class p

standards are likeIy not appropriate for the upper portion of Crooked Creek.

Tab1e H of 1.0 CSR20-7.031 indicates that the classified portion of
Crooked Creek is a Class P stream with the following designated use and

protection criteria: Iivestock and wildlife watering; protection of warm

water aquatic life and human health by fish consnnption; cool water fishery;
and whole body contact. The most stringent water-quality criteria stem from
Iivestock/wildlife water and chronic exposure criteria for warm \rater
fisheries. The measured concentrations in stream water sarnples collected
from the two sampling rounds in May 1993 are compared with the Class p

surface water standards in Table 5.

As shown in Table 5, the Class P standard for antimony tras not exceeded
in any samples. The Class P standards for arsenic was not exceeded in the
Vlest Fork of Crooked Creek but rras exceeded at ECC-2 (during the first
sampling round) and at ECC-1 (during the second sampling round) in the East
Fork.

The cadmium Class P standard was exceeded in the West Fork of Crooked
Creek at several sampling locations. The cadmium concentrations were below
the Class P standards at ECC-4 and WCC-4 (near the property line) for both
sampling rounds.

The Class P standard for lead was exceeded at all sampling locations
during both sampling rounds in the west Fork of Crooked . Creek. Lead
concentrations at WCC-4 (near the property line) were markedly lower than
concentrations detected from up-stream sampling locations. A similar
decreasing lead concentration downstream was observed in the East Fork of
Crooked Creek. The lead concentration in surface water samples from ECC-4
(near the property boundary) is at or below the Class P standard (depending
on the hardness of the water) for both sampling rounds.

Outfall t004 is a water quality monitoring station on Crooked Creek,
located approxirnately one mile downstream (north) of Bighway 32. Monthly
collection of sarnples from this location began in January 1993. Samples are
analyzed for totar arsenic, cadmium, copper, Iead, and zinc. None of these
constituents have been detected in samples from outfall *004, indicating that

o
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the facility is not impacting water quality in downstream reaches of Crooked
Creek.

Sanitarv Wastewater Laqoons

The sediment sample collected from the Sanitary Wastewater Lagoon
(SWMU 24) contained lead and cadmiurn at concentrations of 39,800 and
L,070 mg/kg, respectively, in the sediment sample. Concentrations of lead
and cadmium in the water sampre from the lagoon were 1,300 and 530 ygll,
respectively.

The Sanitary Wastehlater Lagoon is wholly contained within private
property and, as such, does not meet the definition of Vlaters of the State.
Although the proposed Subpart S soil action levels would not be directly
applicable to the sedinent in the Sanitary l{astewater Lagoon, g3r{rniqp is the
only constituent with a concentration in the bottom sediment of the lagoon
that exceeds the proposed Subpart S action leve1 for soi1.

4.3.2 Potential Migration (Exposure) pathways and Receptors

Heavy metals have been detected in surface water and sediment of the
East and Vlest Forks of Crooked Creek within the boundary of the facility.
Direct contact with these surface waters and/or sedirnent during recreational
or occupational activities constitutes a potential exposure pathway with
exPosure via incidental ingestion or dermal contact. Major potential human

receptors are, lurnber workers, road repair crevts, hunters, and hikers.
Significant hr:nan exposure is unlikely since the area is within the
controlled boundary of the facifity, flow in the East Fork is inte:mittent
and flow in the West Fork of Crooked Creek is due rnainly to the discharge
from outfall No. 001. and, therefore, does not constitute a primary source for
recreational activities. Any exposures which could occur would be
intermittent and of short duration.

Direct contact with surface water or sedirnent in the Sanitary tilastewater
Lagoon is not considered a significant exposure pathway since access to the
lagoon is limited by fencing, which limits trespasser access.
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4.4 Groundwater

4.4.1 Nature and Extent of Release

Groundwater hlas found to occur in three units: (1) perched groundwater
of limited extent in the upper residur:m; (2) saturated portions of the lower
residuum,/upPer bedrock; and (3) bedrock. Perched water in the upper residuum
aPpears to be the result, in part, of leakage from surface j.mpoundments and
possibly from water supply piping. Groundwater flow in the lower residunm/
upPer bedrock is predominantly south-southwest. Mounding conditions in the
lower residuum/uPPer bedrock rilere noted around Inpoundrnent E and fo:mer
Impoundment A. Groundwater flow in the bedrock is predoninantly west-
southwest. Hydraulic conductivity values in the residuum and bedrock are
quite low and groundwater velocities are typicaUy less than 1 ftlday.
Vertical gradients between units are downward.

Groundwater quality data are shown on Figures 7 through J.2. These
figures present the groundwater quality data for the residuum, including
unfiltered cadrniurn (Figure 7), unfiltered lead (Figure 8), and unfiltered
nickel (Figure 9). The bedrock groundwater quality figures included
unfiltered cadmium (Figure 10), unfiltered lead (Figure 11), and unfiltered
nickel (Figure 12).

Groundwater quality in the residuum appears to be significantly
different than background in the vicinity of Impoundments D, E, and fo:cmer
Impoundruent A. Carlnium, nickel, and lead concentrations are somewhat higher
in silnples from welIs screened in the residuun adjacent to these features
than in samples from deeper weIIs. Lead, ca.lnrium, and nickel concentrations
were also somewhat higher in samples from wells screened in the perched
residuum zone underneath the primary smelter area. Samples from wells
screened in the lower residuum/upper bedrock unit and, to a much lesser
extent, from wel1s screened in the bedrock adjacent to the impoundments
suggest that lead, cadmium, and nickel have not moved far frorn the areas of
the impoundments and that significant off-site migration of contaminants is
not occurring and is not likely to occur in the near future.

Groundwater quality tlpically exceeded the RCRA Maximum Contaruinant
Groundwater Limits (MCGLs) and SDWA Maxjmum Contaminant Limits (uCLs) only in
the imnediate vicinity of the impoundments.
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4.4.2 Potential Migration (Exposure) Pathways and Receptors

Potential Pathwavs

Metals appear to have been released to the groundwater in the vicinity
of Inpoundments D, E, former Impoundruerrt 1, and the primary smelter area.
The constituents are largely in the perched residuum zone, with lower
concentrations in the lower residuum,/upper bedrock and, to a small degree,
the bedrock. Metals in water infiltrating into the residuum are attenuated
significantly by the residuum through adsorption and precipitation.
Attenuation proceases such as diffusion and dispersion affect the mobility
and concentration of the metals in the upper aquifer. The affected
groundwater units are not currently used as a potable water source for the
facility. off-site nigration of contarninants in groundwater has not occurred
and is not likely to occur in the near future due to the relatively large
size of the site and the relatively low groundwater velocities. Doe Run has
sampled a domestic well located 1.2 miles northwest of the site.
Concentratione of all metals were below detection limits in samples from this
well.

Under present conditions, the groundwater expoaure pathway is not
considered to be complete and does not pose a risk to on- or off-site
receptors. The exPosure potential under future conditions is considered to
be low due to the distance to the nearest rrater supply welIs (1..2 rniles) and
the nature of the residuum soils and bedrock, which linit the rate of
migration of hazardous constituents and provides significant attenuation.
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5.0 PRELIMINARY SCOPTNG OF CORRECTIVE MEASI'RES STIIDY

This section outlines the subsequent steps of the RCRA Corrective Action
process and outlines an overall approach for evaluating alternatives for
corrective action, if such an evaluation of corrective actions is required.

5.1 Corrective Action Process

The next step in the corrective action process under the facility,s
permit is evaluating potential corrective action alternatives in a

"Corrective Measures Study" (CMS). Special Permit Condition VII.K.1 of the
Buick Facility's Part B RCRA Permit describes how the need to evaluate
appropriate corrective measures for individual solid waste management units
(SWMUS) and areas of concern (AOCs) will be dete:mined by the U.S. EpA and
the Missouri DNR following their review of the RFI report. Some units and

areas may not require further action if there are no releases of hazardous
wastes or hazardous constituents that pose a threat to hurnan health or the
environment. In such case6, the corrective action process should be
terminated for those specific units and areas and a "determination of no
further action" made. rn other cases, a streamlined corrective action
approach similar to that used for the interirn measures activities may be
appropriate.

If a CITIS is required for specific SWWs or AOCs, the facility,s permit
outlines a two-step Process for the evaluation. The first step is to prepare
a CMS plan within 45 calendar days after notification that a CMS is required
(Special Pe:rmit Condition VII.K.2). The required contents of the CMS plan
are described later in this section. Following U.S. EPA and Missouri DNR

approval or nodification of the CMS plan, the CMS must be performed according
to the schedule specified in the CMS plan. The results of the CMS would be
surunarized in the CMS Final Report.

U.S. EPA and the Missouri DNR would then review the CMS evaluation and
select a remedy (or remedies) from the corrective action alternatives
evaluated in the ctils based on the criteria described in Special permit
Condition vII.N. The U.S. EPA's and Missouri DNR's remedy selection(s) would
be documented in a Statement of Basis and the facility,s permit would be
modified to specify the required corrective action.
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Corrective action inplementation would follow remedy selection, and

consist of deveroping: (1) the corrective action design; (2) operation,
maintenance, monitoring, conrnunity relations, emergency response, quality
assurance, and health and safety plans; (3) a project schedule; (4) detailed
plans and specifications; and (5) cost estimates. The design and plans would
be reviewed by the u.S. EPA and the t'lissouri DNR prior to implementation.

Corrective actions would be imFlenented following U.S. EPA and liissouri
DNR review. Construction quality control and documentation and
implementation Progress reports would be required during implementation.

Following construction, corrective action implementation would be
described in a Corrective l{easures Implementation Report. The report would
describe the construction activities, suunarize the construction quality
control and confintation testing, and certification that the constructed
project met the design specifications.

5.2 Overall Aporoach to Corrective Action

Due to its ongoing operations, security to prevent inadvertent site
entry, worker expoaure safeguards, and remote location, the Doe Run Company,s
Buick Facility can approach corrective action in a manner which minimizes
potential- risks to the general public and the environment while maintaining
viable business activities and flexible use of the facility. The following
paragraphs describe Doe Run's proposed overall approach to corrective action
as a preriminary step in scoping the corrective !{eaaures study.

5,2.1 Phasing of Corrective Meaeuree

Given the ninimal potential for exposure of the general public to
releases from the SI{MUs under current operating conditions, interim and final
corrective actions should be implemented in a manner that is consistent with
continued use of the facility. This will allow efficient land use by
centralizing continued activities, allow resource recycling technologies to
potentially be employed as part of the corrective measures, and reduce the
cost to, and interference with, ongoing operations.

In concept, corrective meaaures would be conducted in phases both
geographically and by activity. Geographically, corrective measures rrould be
implemented first at the peripheries of the site and move towards the processo
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areas as site activities diminish and portions of the facitity begin to
close. Activities would also be phased. The first activities would be
actions to further minimize potential for exposure (such as the current
fencing program to provide overall site control), followed by containment,
stabilization, removal, or closure of individual units, and ultimately
partial or complete facility closure. Appropriate nonitoring would be
conducted consistent with the corrective action activities being performed.

5.2.2 Preference for Resource Recovery and Containment

Corrective actions at the Buick Facility must recognize the inunutable
nature of the primary hazardous constituents and the large scale of some of
the SWMUS and AOCs. C1ear1y, the preferable approach to addressing the
contaminants is beneficial reuse. As an example, proceasing of the prirnary
smelter slag for sinter over the last 5 years has significantly reduced the
volume of slag in the slag disposal area. Doe Run has been investigating
methods for extracting lead and zinc from primary blast furnace slag, and
during 1994 is expecting to be involved in a major pilot plant effort to
confirm the value of the proposed process. The process is the coupling of a
Mintech Electric Furnace with an ISF lead splash condenser. If successful
and approved, this process would be installed at the Herculaneum primary
smelter, and the slag from Buick wouLd ultimately be transferred to
Herculaneum for material recovery. A closure decision for the Buick Facility
slag pile can only be made after determining the feasibility of the process.

Similarly, metals-bearing materials in the other St{MUs/AOCs may be
economically recoverable in the future as technologies develop. Due to this
potential and the large scale of the site, corrective action technologies to
consolidate and contain the material and aIlow for its potential recovery are
preferred over chernical or physical stabilization or fixation technologies
which would reduce or elininate the potential for future recovery.

5.3 Potential Corrective Action Technoloqies

Table 7 lists potential corrective action technologies that could be
considered if a CMS is reguired for specific SWMUs or AOCs. The technologies
were identified based on the nature of the contaminants, the current and
long-term potential for human health and environmental exposure, and the
overall approach for corrective action listed above. The technologies would
be conbined into corrective action alternatives for evaluation in the CMS.
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5.4 Approach for Conductinq Corrective Measures Studv

5.4.1 Submission of Corrective Measures Study Plan

If U.S. EPA and Missouri DNR require preparation of a CMS, a CUS plan
will be prepared within 45 calendar days of notification that the plan is
necessary. The plan's contents will foIlow the requirements of Special
Permit Condition VII.K, and will: (1) describe the general approach that
will be followed in describing current conditions, screening technologies,
and developing corrective action alternatives; and (2) define the overall
objectives of the CMS.

The facility's permit requires the CMS plan to outline the approach that
will be followed in evaluating the alternatives, including: (1) the technical
evaluation of effectiveness, reliability, implementability, time required to
implement, and safety; (2) the approach to assessing the short- and long-term
beneficial and adverse environmental effects, and analyzing potential
mitigative measurea; (3) a plan for a biological assessment to determine
potential impact on Federally-listed threatened or endangered species, if
aDY, and description of how the alternatives would be evaluated so as to
Promote conservation of species; (4) a procedure for hurnan health evaluation,
including the extent to which alternatives mitigate ehort- and long-tern
potential exPosure to reEidual contarnination and protect human health during
and after implementation of corrective measures; (5) a plan for an
institutional evaluation assessing the effects of laws, regulation, and
guidance on the design, operation, and timing of each alternative;
(6) procedures for preparing cost estinates; (71 procedures for developing
the scope of the corrective measures implementation plans necessary for each
alternative (final design, operation and maintenance, construction cost
esti:nate, construction guality assurance objectives; health and safety plan,
and submittals); and (8) an approach for evaluating corrective measures
implementation issues for each alternative (responsibility and authority,
construction quality aasurance personnel qualifications, inspection
activities, sampling requirements, and documentation).

The CMS plan will outline the criteria that will be used to justify and
recormend a particular corrective action alternative for a specific SI{MU or
AOC. The criteria wiLl be based on: (1) measures of technical performance,
reliability, implementability, and safety; (2) u.s. EpA criteria, standard.s,
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or guiderines for protection of human health; and (3) protection of
environmental receptors.

The CMS plan will propose a schedule for conducting the CMS and

submitting the CMS final report and the proposed format for presentation of
the CMS results.

5.5 Recomnended Continuinq ltonitorinq

The following monitoring activities should be continued during
U.S. EPA's and Missouri DNR's review of the RFI report and preparation of the
C!!S PIan. Continued monitoring will confinn that conditions do not change
significantly between the conclusion of the RFI investigative activities and
the in-depth planning of any corrective meaaures and will produce a larger
database over a longer time period so as to better evaluate existing
conditions.

5.5.1 Air Monitoring

Ambient air monitoring will be continued under the facility,s agreements
with the State of Missouri. The monitoring is conducted to confirm continued
compliance with the Nationar Arubient Air euality standard for lead.

5.5.2 Groundwater Monitoring

Groundwater monitoring should be continued on a eemi-annual basis for
the RFr and slag storage area monitoring wells nonitored for the nFr and will
be continued for the BDC building monitoring well.s as required under the
terms of the facility's perruit. Groundwater should be monitored for total
metals. RFI monitoring frequency and pararneters should be reevaluated and
modified as appropriate in the CMS pIan.

5.5.3 Surface Ilater Sampling

Due to the potential variability of sto:rmrater runoff, additional
atonmrater runoff sampling should be conducted along the Eaet and West Forks
of Crooked Creek at least once a year if precipitation sufficient to cauee
runoff occurs. The stormwater monitoring ehould be performed consistent with
the approach used in the RpI.

o
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TABI,E 1

SI'M!,IARY OF SOLID WASTE I,IAI{AGEI.'ENT I'NITS AIID AREAS OF CONCERN

AREA

DESIG}IATIOil'
FORTIER

DESIG}IATIOil3 DESCRIPTIOTI

SOI L

BORIIIGS
C(XPLETED STATUS

sLitu I Unit B Fomer Baghouse Disposal Area I l,l

SIJ}IU 2 Unit D Closed Construction Debris Landf i t t 7 I nact i ve

SlJtlU 3 Unit H Forner Incinerator 3 Removed

sL,l,tu 4 Unit I Ctosed Landf il. l. Southlest of Inpormdnent E 22 Inactive

su}lu 5/16 Units J and K,
respectivety

Ctosed Lardf itl Southeast of Inpor,rndnent E
(Unit 5) and Irpowrdnent Sotids Storage Area
(unit 16)

19 Inactive

slrltu 6 Unit il Ctosed Active Landf itt tJest of Imoundnent E 6 Inactive

stlttu 7 Unit ]l The Boneyard 53 Itl

st ,tu 8 llone Irpoudnent A lH

stil.tu 9 llone Iryotrdnent B Itl

stJitu 10 llone Ilpoundnent C It{

st ,tu 11 Unit A qrpsm Disposat Area IH

sLl,tu 12 Unit C Acid Plant llater Discharge Area Itl

sltltu 13 Unit E Acid Spill Berm 3 Active

Slr,lu 141 unit F SedirEntation Chatber and Scrubber Strdge Sotids
Pil,e ('Rice Paddi es')

4 Ctosed

sl/itt 15' Unit c Scrubber Surp -z Ilt

srJlru 17 Unit L Sedinentetion Chanber Inactive

St,l,tu 18 Unit 0 Slag Storage Area lil,t!,tlP

slf,{, 19 llone Irpoundnent D I Active

sttru 20 llone Inpoundnent E 1 Active

Stltlu 21 llone llain lJasterater T Plant Active

stitu 22' llone Scrubber Sotids Thickener System I
I nact ive

slllilu 23' llone Acid Ptant llasterater lleutral ization System 2 lnsctive
sHttu 24 l{one Sani tary l,rasteHater Lagoons Active

stt{, 251 ]lone llain Baghouse I Active

sli,tu 26 llone Stack Crusher Baghouse _2 Active

sr,Jitu 27 llone Office lJaste Burni ng Pit Ctosed

SLTru 28 ]lone Baghouse Bag/Equitrnent uash Bui tding ActiYe

sfitu 29/37 None Former FueI Storaqe Tanks 8

sut{u 30' 1{one Transfonners Containing PCBs _2 Active

slitu 3l' )lone Covered Storage Buitdirp 7 Active

o

o
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TABLE 1 (Cont. )

SOLID WASTE !,1A}IAGE!{ENT UNIT SI'!{MARY
TEE DOE RUN COMPA}IY
BUICK FACIIJITY RFI

Sotid tlaste llanageilEnt Unit (Stf,lu) ntnser designation as presentd in Section A of the Doe Run Conpan/s Speciat
Permit condition vll (U.s. EPA october 28, 1989). Areas of concern (A0Cs) A, B, C, and BDC, and S!fiUs 39 and 40rere identified subsequent to Fbl.ication of october 28, 1989 Speciat permit-cotfoiiion vtt.
Integrity of Stl'f,J rith regard to the potentiat retease of contamination docrmented rith history of unit and
photographs.

Noopnctature used in RFA Report and RFI llork pl,an.

Technicatty, these units are considered AOCs because they are/rere the location of in-process materiats, not H6ste
materia[s, or they are locations of transforners containing pCBs.

Area being addressed ss part of the Interim t{easures ptan.

Area addressed by the lletatl.ic lrlinerats llaste Hanagemnt ptan.
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o
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AREA

DESI GNAT IO}II
FORI,IER

DESIG}IATIOil3 DESCRIPTIO}I

SOI L

BORIIIGS
C$IPLETED STATUS

SHilU 32 llone Copper llatte StoraEe Area 27 Itl

Stlti{U 33' Charging Area Otd Sinter Storage Area 5 Active

sLIilU 34' llone BDC Buitding Location Ctosed

slr,ru 35 ]lone Area ]lorth of the Laborstory 5 I nact i ve

sr,lltu 36 llone Area South of the Refinery 3 Active

sulru 38 llone Former Grease Shed Removed

sttru 39 ]lone Filt rith Lead ilateriats lnactive

sutlu 40 llone Ctosed tandfitt lortheast of I llpoundtlent B 3 Inective

AOC BDC ]lone ]lative Fitt lloved During Construction of the
BDC BuiLding

I I nact i ve

AOC A None Fitt llorth of Inpor.ndnent A Dam 5 Insctive

AOC B ]lone FitL llortheast of the Ponder llagazine 3 I nact i ve

Aoc c ]lone Area Eest of the Sedimentation Charber 3 I nact i ve

o
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TABLE 2

SU!,TI4ARY OF PREDOUINNIT PROCESS MATERIALS, WASTE, AIiID CONTA!,TINATED !,IATERIAIS
PRESENT IN SM{US INCLUDED IN TEE SOILS INVESTIGATION

AREA DESIGNATION DESCRIPTTON

PROCESS I.{ATERIALS, WASTE
A}ID CONTATTIINATED

MATERIAIS

Swtr{U 2 Closed Construction
Debris Landfill

Metals-Contaminated Fill
and Landfilled Debris

swuu 4 Closed Landfill Southwest
of Impoundment E

S!{MU 5 Closed Landfill l{est of
Impoundment E

SWMU 5 Closed Landfill Southeast
Of Impoundment E

swMU 40 Closed Landfill Northeast
of Impoundment B

AOC B FiII Northeast of the
Powder Magazine

SWMU 3 Fomer Incinerator Metals-Contaminated FilI
Associated with Surface
Storage of !{aste or
Process Materiale

SWMU 7 Boneyard

sw!,tu 13 Acid Spill Benn

SY{MU 35 Area North of the
Laboratory

AOC A FilI North of
Impoundment A Darn

AOC BDC Native FiII Moved During
Construction of the
BDC Building

sw!,tu 16 Impoundment Solids
Storage Area

Slag

SI{MU 19 Impoundment D

ST{MU 20 fmpoundment E

AOC C Area East of the
Sedimentation Charnber

Metals-Contaminated Soil
and Mixed Primary process
Material

sr{Mu 1.4 Scrubber Sludge Solids
PiIe

Recyclable Scrubber
Sludqe Solids

swtt,Il 29 / 37 Former FueI Storage Tanks Metals and Petroleum
Bydrocarbon Contarninated
ri11

SWMU 32 Copper Matte Storage Area Copper Matte and Metals-
Contaruinated FiIl

sr{Mu 33 Charging Area Metals-Contaminated FiIl
and Sinter

sm.ru 35 Area South of the
Refinery

swMu 31 Covered Storage Building

o

o
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TABLE 3

SUM!.IARY OF SOIL QUALTTY ANALYTICAL RESULTS TOR METAI,S
A}ID COMPARISON TO PROPOSED SUBPART S ACTION I,EVELS

(Concentrations in mg/kg)

o

svrMu/
AOC

Antirnony (30 ms/ks)r Arsenic (80 rnq/kq)r Cadmium (40 ms/ks)r Lead (none)r

rilr Residuum ri11 Residuum ri11 Residuum Fi11 Residuum

2 <0.25-120 <0.22-0.9L 1 . 1-118 0.32-37 .L <0.28-352 <0. 31-4442 141-203,000 3-1,460
3 <0.23-33.9 0.17-11.4 3. 1-{5r 7 .6-35.6 7.2-tlt6 0.05-5 .39 93-42,900 8-1 9

4 <0.23-1,14O 0.06-2 .68 0.76-3L2 0.82-78.4 <0.28-l,clo 0.2L-t2.7t 1.6-120, 000 4-5, 600r

5/ L6 0. 18-lo3 0. 17-8.35 <0.35-557 0.8-839' 1.53-8,OOO 0.21-98.6 50-185, 000 16-699.

5 0. 41-290 0.11-951 5. 1-196 2.73-35.9 2.2-99t 0. 01-25. 0 104-51, 000 <L.0-242
7 0. 13-7,550 0.15-18.5 1 . 0'l,lrlo <0.28-41.9 2.42-570 0. 15-91t6 164-145,000 237-1L,0005

13 0.28-315 0.44-7.28 7 .00-136 1 .3-13 3.5-880 1.61-9.73 985-52, 100 5.9-31
14 0. 84-5.86 <0.79-<0.92 33 . 9-119 0.55-2.6 25.5-2,690 t.2-50.71 38, 300-247 , 000 13.9-7037

19 0 .7 4-4 .87 0.42-20.O 0.44-2.53 6-742
20 0.75-14.1 13.0-52. 4 0 .52-L.92 9-205

29 /37 0.11-3.94 0.50-1.5.2 3.58-190 3.73-42.3 10.7-378 0.85-8.74 308-79, 700 2-487

31 0.07-50.8 0.5L-24.7 1.76-t24 2.88-4.94 0. 76-5la 2 .06-50.7 2,2-77L,000 24-892
32 <0 . 23-9,1130 <0.23-713 4.22-t,860 <0 . 05-7,100 0 . 837-r,2rO <0.2777-t29 27-l80, 000 7-33, 900

33 2 .84-316 0.48-10.9 18 . 4-1, 130 4.22-34.7 11.2-591 0.32-60.9 7,5r,0-148, 000 6-1 1 . 800

35 <0.46-8.73 <0. 43-1..2 1.9-2t5 0.53-13. 8 0 . 1.6-72.1 0.L2-t77 18-64,000 63-27,0504

36 <0.79-11.6 0 .87-L.72 0 .45-2t12 15.9-77 .4 0 .33-153 0.04-0.45 10-54,000 l.1-2 8

40 <0. 85-3. 10 0 . 19-1.85 1 .4-39.9 3.6-19.9 9 . 5-96.5 4 .45-307 31.5-11 ,800 <1-4 0

A <0.23-20.5 0.23-4 . 8 1 . 2-65. 1 l.t5-79.7 <0.27-20(, <0.58-32 . 3 3-8, 100 2L-4 ,640
B 0.52-3 . s 0.23-1.13 4.2-188 L .1.5-6 .52 3.2-602 3 . 26-58. r 1, 200-73, 100 38-1 79
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TABLE 3 (Cont. )

SUMIi'ARY OF SOIL QUALTTY ANALYTICAL RESUI.TS FOR METAI.S
AND CO!,TPARISON TO PROPOSED SUBPART S ACTION I,EVELS

(Concentrations in mglkg)

o oo o

SWMU/
AOC

Antimony (30 mqlkq)r Arsenic (80 mq/kq)l Cadmium (40 mq/kq)r Lead (none)r

ri11 Residuum Fi11 Residuum FiIl Residuum Fi11 Residuum

c 0.55-3.48 0 .53-5. 15 10. 9-516 0.02-28.7 1.52-302 L.64-26 .2 1.55-11 , 200 34-1, 650

BDC 0 . 53-3.49 0.28 r..05-21.7 8.95 13. 1-38. 3 7.49 1, 310-10, 500 9.7

I PloPosed Subpalt S action Levels. Exceedcnces of these actlon lerels aEe Bhoirn in bold prLnt.

' Olre of 1l residuun 6dqrle. f!q[ SrUU 2 had a Cd concertlatioD greate! than {0 ng/kg.
I SaDPfe_{-22-2 I_s a .haLlov..4rle fro[ a locatLon where landfLl]. [aterLal er! not eDcouBtorod. It colrt.ined anotraloue].y hLghlcad (5,500 [g/kg] ar)d crdtLur ({2.? [9/k9] concentratiotrs. It L6 thc oDIy lesiduun safiple ftoD this st{uu wlth a ciartrirn

concantratiotr €xceediDg tho plot oscd action 1ene1. Ihe ncxt bighest 16ad -conccntrrtion - for a St[lU I leaiduun Batl!r]6 saB
535 mg/kg.

' th.ac results do not LncLude tvo Stlllg 5/16 ,.c.Lduu.u laDples wLth Iead conceDtlations of 10,500 and 15{,OOO nglkg that $creIikely the re.ult. of cross-contaDlnatl.on during s.rq,liirg.
! OnIy I of 30 resLduu[ sa,lplos f!(),! SWXU 5/15 (Satr{,le 5/15-10-19) contalnad .tt arre[Lc coDcontlatioh crceeding th6 ptoposod

.ctLon lavel.

' arDPIe ?-5-3 conteined an@alously high le.d (11,000 Dgllg) ard c.dlius (94,0 [g/kg) coDcentlationg, rt L6 the only leslduumar4)le froD thir Sniu uith a cadd.un conccntration exceeding the proi,osed sction Lve1. Ihe next high€6t l.ad con;entratLonfo! a SflI{I, 4 r.alduum ..qrle ra6 3,960 nglkg.
7 altlEle.lt-a-s cotrta.tned an anoDalouEly hLEh cadliun coDcentratLon (50.? ng/kq). rt ts the onLy lesiduuD s..EIrIe froD this

AnUU uith a cadn1u! conceDtration excecdLng the proposed actLon levil.
' The-lc6lduuD sa[plo f!@ Smlu 35 rrith a l€ad concetrt!.tion of 21,000 rlg/kg (6atrp1e 35-2-1) yas collected at the ground

aulface.
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TABLE 4

SUMMARY OF SOIL QUALITY AI{AIyTICAL RESULTS FOR DETECTED SEMMLATILE ORGANIC COMPOUNDS
AI{D COI.IPARISON TO PROPOSED SUBPART S ACTION LEVELS

(Concentrations in mg/kg)

oo

Parameter

sm.tu 5/16 sw!.ru 7 swuv 29/37

Landfi11
Material

FiII and
SIag rirl Residuum Fi11 Residuum

Acenaphthene ND ND ND ND <0 . 4-1.6 <0 .4-0 .2

Acenaphthylene ND ND ND ND <0.4-0.5 <0 .4-0 . 1

Anthracene ND ND ND ND <0. 4-0.5 <0 .4-0. 2

Benzo( a) anthracene ND ND ND ND <0.4-13.0 ND

Benzo ( a )pyrene ND ND ND ND <0 . 4-14 .0 ND

Benzo(b ) fLuoranthene ND ND ND ND <0 .4-4 . 5 ND

Benzo ( k) fluoranthene ND ND ND ND <0.4-5.0 ND

Benzo ( ghi ) perylene ND ND ND ND <0.4-3 .9 ND

Bis(2-ethylhexyl phthalate) (50 mq/kq)r ND ND <0.4-7 ;, 1 <0.4-0.5 ND ND

Chrysene ND ND ND ND <0 ,4-22 .0 ND

Dibenzo ( ah ) anthracene ND ND ND ND <o .4-7 .2 ND

Dibenzofuran ND ND ND ND <0 .4-1 .0 <0.4-0.1
D-n-octylphthalate ND ND <0 . 4-0.6 ND ND ND

Fluoranthene 0.9 <0.4-o.4 ND ND <0 ,4-2 . L ND

Fluorene ND ND ND ND <o .4-4 .7 <0. 4-o . 4

Indeno( L,2,3,cd) pyrene ND ND ND ND <0.4-1.1 ND

Isophorone (2000 ms/ks)r ND ND ND ND <0 .4-0 .7 ND

2-Methylnaphthalene ND ND ND ND <0. 4-54 . 0 <0 .4-0. 1

Naphthalene ND ND ND ND <0 . 4-19 .0 ND
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TABLE 4 (Cont. )

SUI'{IIIARY OF SOIL QUALITY NIALYTICAIJ RESULTS FOR DETECTED SEMIVOI'ATIIJE ORGANIC COIr{POUNDS
AI\ID COITIPARISON TO PROPOSED SUBPART S AcTIoN LEVEI,S

(Concentrations in mg/kg)

Parameter

sr{MU 5/16 sw!,tu 7 swuv 29/37

Landfill
Material

FiIl and
Slaq FiI1 Residuum E iI1 Residuum

Phenanthrene 1.1 ND ND ND 0.4-37 .0 <0.4-1. 4

Pyrene 0.6 ND ND ND <0.4-29.0 ND

2, 4, 6-Irlchlorophenol (40 mqlkqlr ND ND <. 04-0 . 4 ND ND ND

Maximum Tota1 PAHs 2.6 0.4 ND ND t79.42 2.74e

ND Not detected.
I Proposed Subpart S action Ievels.
2 Sample 29/37-3-5 from 4.5 to 6.0 feet depth.
3 Samp1e 29/37-3-8 from 9.0 to t0.5 feet depth.

2 5 \ 3 4 \ O O 5 \RFIRPT\ SUMIi'ARY . RPT\ CET



ooooooOO ooo
o o

TABLE 5

STREAI'{ SEDI!,TENT QUALITY ANALYTICAL RESUTJTS
(METAIS AND GENERAL PARAT,TETERS)

Sanpte nurbers refer to the brench of Crooked Creek (ECC is East Brench, lrCC is Uest Branch) and tocation xithin that branch.

Drpticate sanpte.

Proposed St$pert S action levets. Exceedences of these action tevets are shorn in boLd print.

o

SAI{PLEI

IIt',IBER

I,IETALS (nrslks) GENERAL PARAI.IETERS

SAI,IPLE

LOCAT I OII

AIT llroilY
(30 nrgTkglr

ARSEIIIC
(80 nu/kg)r

CADI{IUI{
(40 rc71s;r LEAD

T0c
(m/ks)

cEc
(mq/100s) pH

I.IOI STURE
(u)

oRGAtilCS
(u)

SOLIDS
(u)

Itcc-s1 4.35 1.9 E5.6 1030 5930 4.09 7.48 15.3 1.49 u.7 TIEST
CROOKED

CREEK
gcc-s2 12.3 I:TE 14 5710 15800 10.0 7.45 29.7 5. 10 70.3

tJcc-s3 94-E 212 % 10500 30100 15.3 7.37 43.0 9.83 57.0

ttcc-s3r 67-1 t9:' 3{16 9970 19600 18.1 7.38 47.8 7.74 52.2

ucc-s4 5.t 15.3 19.3 484 10800 3.08 7-23 18.3 t .50 81 .7

ECC-Sl 0.72 2.2 12 1440 6910 10.5 5.7 24.2 2.48 n.8 EASI
CRMKED

CREEKECC-52 <0.50 13.9 11 .3 4330 12600 4.4 7.5 9.1 ,.28 90.9

ECC-33 <0-70 8.6 15.1 1490 13600 9.6 7.21 21.3 L-61 78.7

ECC-54 <0.79 6.8 10.6 &2 8710 6.4 7.18 30.5 2.40 69.5
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TABLE 6

COMPARISON OE MEASUFAD SIORMWATER CONCENTRATIONS
AI{D WATER QUALITY STA}IDARDS TOR CLASS P STREAI.'S

o

SA}IPLE
LoCATloil

AllTtltoilY ARSEI I C c^DlrIUit LEAD

ilEASURED (UglL)
CLASS P

STA}IDARDS

I,IEASURED (uElL)
CLASS P

STAIIDARDS

IiEASURED (uslL)
CLASS P

STATIDARDS

ilEASURED (us/L)
CLASS P

SIAIIDARDS5t10t93 5t18t93 ,t10t93 5t18t93 5t10t93 5t18t93 5t10t93 5t18t93

tJcc- t 44.2 8.7 43oOl 1.2 7.1 202 16-5 76 1o-1y' 971 61t2 12-29'

Hcc-2 !3.7 73.2 43001 13.7 8.1 202 t(B ,9 r0-1/ NN ,71 12-293

ucc-3 48.4 53.0 45oOl 4.5 ,.5 202 56 12 ro-1/ 9t9 u6 12-zt'

ucc-4 14.8 40.4 45oOl <1 2.4 202 53 $ 1o-1y' & 1{a 12-2f

ECC- I 10.1 161 43oOl 4.0 50.5 202 4.5 111 1o-1/ E6t t2500 12-zt'

ECC-2 <7 <5 43oOl tiz-6 <2 202 211 a 10-1/ aEn 9t.5 12-zt'

ECC-3 <7 <5 43oOl 2.5 <2 202 1E-5 10 1o-1/ 160 9i2 12-zt'

ECC-4 <7 <5 43oOl 1.1 <2 201 6 <5 1o-11 21.4 16.8 12-2gr

t 4300 is lorest val.ue appticabte to Ctass P streams--standard based on fish consurption.

I Based on protection of aquatic tife in generat rarm rater fishery.

I Based on chronic toxicity in a generat Harm rater fishery. Range reftects variation due to hardness.

lloTE: Ctass P stardard for rarm rater fisheries obtained frm Iabte A, 70csR 20-7.031. Exceedences are shom in botd print.
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TABLE 7

POTENTIAL CORRECTI\IE ACTIoN TECHNOI,OGIES TO BE CONSIDERED IN C!,tS

Soil Impacted bv Air Emissions No Action
Seeding
Incorporation

Soil Imoacted bv Direct Waste/
Process Materials Deposition

Metals Contarninated Soil No Action
Cover/Cover Improvement
Consolidate and Cap

Petroleun Contaminated Soil No Action
Landfilling
Landf a:min g / Compo s tin g
The:mal Desorption

o

Sedirnent and Surface l{ater
East and West Fork
Crooked Creek

Sanitary Wastewater Lagoon

Groundwater

No Action

Continued l1onitoring/Diagnosis
Sediment Renoval
Constructed Wetland or Settling Basin

No Action
Sediment Removal

No Action -- Alternative Concentration Limits
Continued Monitoring
Removal of Eydraulic Sources
"Plume Management" /Institutional Controls
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Ftgure 7
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Figure 9
GROUNDWATER QUALITY

_(UNFTLTERED NTCKEL - RESTDUUM)
The Doe Run Compony Buick Focility

(

trJooo
lr)
r.)

uJoo
tr)
lr)
rr)

lrJooo
o,
r.)

t!oo
Ir)
@

r.)

UJooo
@

r.)

uJoo
lr)
N
r.)

LrJooo
r..
r.)

UJoo
tr)
@

r.,

UJooo(o
rO

trJoo
lr)
o,
r-)

D

_t

--a:-';
:

ll
ll
ll
ll
)D-

o

o
655000N 655000N



o

a

o

a

a

o

o

a

a

o

o

fi\t,lrJoo
lr)
lr,
t-)

[rJooolo
roa

IrJooo(o
ro

lrJ
Oo
lr)
O)

r.)

trJooo
O)

r.)

UJoo
tr)
@

r.)

trJooo
@

?a)

trJoo
lr)r\
r.)

uJooo
N
rr)

trJoo
lr)
@

ro

0 600

SCALE IN FEET

X Bedrock Monitoring Well

E RFt Monitoring wett

EI BDC Building RCRA DetectionO Monitoring System Monitoring Well

----J(- Fence

Streom

.rrrrn Tree Line

-:)?O lndex Contour

e,

(

',o 
.- :->\

B'i-
\*
}}

.t

tt
{r
\(

.i,

I

I

I
i
I

I

I

I

7
I

I

I

I
I

659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

(
...,...

.rc\t
:o

\

l)
t4

/
*r.,rrrj5y'P4

srpreriaen,rgss J 
I

JANUART. .199,1 J

t00 il:fff* %"ffi'#T:1':ltiX?ffi!"1:[n1",.r,

nn Detected Concentrotions
Equol To Or Less Thon MCL

Not Anolyzed

l0 Not Detected

1 U.S. EpA Moximum Groundwoter Concentrotion Limit For Codium
ls lO.0 uglL (40 CFR 264.94 [App 2] Juty 1, 1992).

'Estimoted Volue, QA/QC Criterio Not Met.

ORIGIN OF MSE ITAP
rcEtud(ed)bil€ffiqEe
hb! it ds&a o Crid rtr an Cdr a- h .h
ddL(dhaffil, t' I Ztul
ffi-bhhM

ffi@
Mk I irdB- : - - lElr&Eu(ry, I te|ffiD.

I fe5.@

d hh F&t!

Roilrood

Poved Rood

Unpoved Rood

Groundwoter Unfiltered Codmium
Concentrotion (ug/L)

's

o

I

TO

on
o
i

rtoo
F
N

o
oo
cio
@

@o
5

I6
E
D
6oo+nn
N

6oU
3e
.L

o

'.F

\)
\

0

HWY. J2 \

( NOTE:
1. Ground Surfoce Contour

lntervol ls 25 Feet.

2. Grid System ls Missouri Stote
Plone Coordinote System.

Figure 10
GROUNDWATER QUALIW

(uNnlreRED cADMtuM BEDRocK)
The Doe Run Compony Buick Focility

UJoo
tr)(o

r.)

lrlooo
@

r.)

t!oo
tr)
|r)

r.)

UJooo
lr)
r.)

IJooo
@

r')

lrJoo
lr)
Fr

r.)

UJoo
lr)
@

r.)

uJooo
N
i.,

tdoo
tr)
O)

r.)

UJooo
o,
r-)

a

o
655000N 655000N



o

o
a

a

o

o

oo

o

a

o

o

,"=
rs,-:_2\

,NtuJoo
tr)(o

r.)

UJooo(o
t)

uJoo
lr)
lr)
r.,

t!ooo
lr)
rr)

tJo
O
tr,r.
lr)

lrjooo
f..
r.)

[rJaoo
O)

t)

UJoo
lo
@

r.)

LrJooo
@

r.)

t!oolr,
o,
r.)

0 600

SCALE IN FEET

X Bedrock Monitoring Well

pt
6' RFI Monitoring Well

EJ BDC Building RCRA DetectionO Monitoring System Monitoring Well

----J(- Fence

Streom

.rrrrn Tree Line

3?O lndex Contour

-f--f Roilrood

--::::-: Unpoved Rood

&t/ilnO Groundwoter Unfiltered Leod

,.#H:::,'rr;l' I Concentrotion (ug/L)
Jrxu'rry. rsgrJ

tn Detected Concentrotions Higher Thon
'w Moximum Groundwoter Confominont Level 1

t t Detected Concentrotionsr'r Equol To Or Less Thon MCL

Not Anolyzed

]0 Not Detected

t U.S. Epe Moximum Groundwoter Concentrotion Limit For Leod
ls 5O.O uglL (4o CFR 26a.9a [App 2] Juty 1, 1992).

'Estimoted Voluc, QA,/QC Criterio Not Met.

ORIGIN OF BASE I{AP
rcE tu-u(eH)hffidEe.
hqr! G dDU - dlE 6hr rkb dr t6 h dD
,ok(t$affilrll Y, rffiI
ffi--hdhhffi

bhCry,
tnbslu

* i-A h&bu f kh: F&S

NOTE:
'l . Ground Surfoce Contour

lntervol ls 25 Feet.

2. Grid System ls Missouri Stote
Plone Coordinote System.

(

\4

9
I

:(
\1,

.1,,

i

I
I

I

I

I

I
j

7

tt.

B..,,. (
659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

HWY. J2

\
659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

te

.ro
\h
"(,

I o

(
D

1I
t

"s

o

I
\

TO

o
!to
+

*oo
F
N

o
oq
oo
@

(E
6
3

I
c!
o
D
6oo+
rt,0
N
6FoU
aE(L
1o
]'r

0

oo

I

(

uJooo
(O

r.)

lrJoo
rO
lr)
r.)

lrjooo
rr)

r.)

tr.,oo
tr)
f..
r.)

lrJooo
@

rO

UJooo
F..

r.)

lrJoo
rr)
(O

i.)

t!oo
to
o,
r.)

lrJooo
o,
r.)

lrJoo
lr)
@

rO

Figure 1 1

GROUNDWATER QUALITY
(urfllrenED LEAD - BEDRoCK)

The Doe Run Compony Buick Focility

a

o
655000N 655000N



a

o

o

a

o
o

t!oo
O(o
r.)

UJoo
tr)
tr)

r.)

lrJ
Ooo
lr)
r.)a

UJoor,
@

r.)

uJooo
@

r.)

lrJoo
ro
N
ro

uJooo
r..
r-)

LrJooo
O)

r.)

uJoo
tr)
@

r.)

UJoo
tr)
o,
rr)

0 600

SCALE IN FEET

Bedrock Monitoring Well

RFI Monitoring Well

BDC Building RCRA Detection
Monitoring System Monitoring Well

Building

Fence

Streom

Tree Line

lndex Contour

Roilrood

Poved Rood

Unpoved Rood

Groundwoter Unfiltered Nickel
Concentrotion (ug/L)

Detected Concentrotions Higher Thon
Moximum Contominont Levet (tt,tCl)l

Detected Concentrotions
Equol To Or Less Thon MCL

Not Anolyzed

Not Detected

659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

x
t0t
o
nt
o

----J(-

659000N

658500N

658000N

657500N

657000N

656500N

656000N

655500N

- 320

r75/&S/flXlrv,tsgsJ'l'I
SEP]EI/BER,I99J J I

lr.trumv. rggrJ

,il

u

ao

o

a

o

o

10

o
?o
+

*oo
N
N

o
oo
cioo
E,
ao
Iz
Io
c
D
6oo+
6
N
6Fott
3
G,
o.
1o
i'-

lcurrent MCL (Jonuory, 1994) For Nickel, As Presented ln The
lJ.S. EPA Drinking Woter Stotndords - 40 CFR 141.61 ls lOO ug,/L.

2t,lonitoring Well Scrccned Across Residuum-Bedrock Contoct.
t i:stimotad Volue, OA/QC Critcrio Not Met.

ORIGIN OF MSE MAF
W ktr(obil)hil@&ft
hb!ildD-.adCri rhr kffirfn h r.!
rhL(dfiaffilrl Y. Zffi).
ffifrhd3hhffi

bbCryt @ffi8

* t-& bEhu d Etrlb: $tlt!

NOTE:
1. Ground Surfoce Contour

lntervol ls 25 Feet.

2. Grid System ls Missouri Stote
Plone Coordinote System.

Figure 12

GROUNDWATER QUALITY
(urunlrenED NIcKEL - BEDRocK)

The Doe Run Compony Buick Focility

uloo
lr)
lr)
r.)

uJooo
rO

r.)

UJooo(o
r.)

UJoo
tr,
N
r.)

lr.looo
l--
r.)

UJoo
tr,(o

r.)

tdoo
lr)
@

t)

LJooo
@

r.)

tdoo
lr)
O)

r.)

Ulooo
O)

r.)

.-.--=r..\

(i'

't

u60

I
\

r

d

\

TO
HWY. J2

\

I

.t

\

0

(

4
b.1

-\

B'rf-

\

(\

7

1I

rs

I
'1

I

I

I

I

I

.!c
\e

:o

(
D

I

-s

o

t"E

o

o
655000N 655000N


